Expression and purification of recombinant puroindoline A protein in Escherichia coli and its antifungal effect against Aspergillus flavus.
Aspergillus flavus is the main cause of postharvest agricultural commodity loss. In this study, puroindoline A (PINA) protein was expressed in Escherichia coli, purified, and its antifungal properties against A. flavus were characterized. Sodium dodecyl sulfate polyacrylamide gel electrophoresis showed that the molecular weight of the recombinant PINA protein was approximately 44 kDa. PINA exerted a powerful antifungal effect against A. flavus at 42.42 μg/mL on potato dextrose agar culture medium. Flow cytometry and scanning electron microscopy revealed that the spore morphology was damaged by PINA exposure; spores were depressed and broken, suggesting that the cell wall was impaired. Transmission electron microscopy and propidium iodide staining illustrated significant changes in intracellular spore structure, indicating cell membrane damage. 5,5',6,6'-tetrachloro-1,1',3,3'-tetraethylbenzimidazolocarbocyanine iodide staining indicated decreased mitochondrial membrane potential. Large nuclear condensation and DNA fragmentation were detected by 4',6-diamidino-2-phenylindole staining. The expression of genes related to the cell wall, cell membrane, and spore germination significantly changed in PINA-treated cells; this illustrated the probable mode of PINA action on A. flavus through cell wall destruction and triggered cell membrane, mitochondrial, and DNA damage leading to cell death. The antifungal mechanism of wheat PINA protein on A. flavus has been demonstrated in this study, and has potential application in preventing postharvest loss in the agricultural industry.